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Nano characterization and electronic states analysis by high-speed measurement
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The combination of Scanning Transmission Electron Microscopy (STEM) and
Electron Energy-Loss Spectroscopy (EELS), that enables to obtain both atomic structures and their
electron energy states precisely, plays an very important role in understanding structures and
functions of materials properly. The aim of this research is to apply this method to
damage-sensitive materials by high-speed, high-sensitive, and damage-free analyses. Systematic
studies of (1) the development of image and spectrum acquisition technique, (2§ the development of
atomic labeling methods, (3) effect of temperature, energy, and other possible environmental
factors, and (4) new methods to support materials on ultra-thin substrate or in vacuum for imaging,

have been carried out.



Quantum X
(EDX) JED-2300T
2
(TEM) (
)
(Gatan )
TEM .
ADF —EELS
EELS
(STEM)
(ADF) Gatan
(EELS)
Script  Thread
ADF 1
EELS
EELS
(STEM)
(EELS)
2.
STEM EELS
STEM-EELS
TEM STEM ADF-EELS
(STEM)
©F
(OF
(OF
3). S/N
4). h-BN 2
TEM STEM-EELS
5
3
2
/
JEM-2100F ARM200F 2014 Nano Lett
(JEOL )
0.1nm (60 kV
STEM )
(EELS) Gatan STEM EELS



2014  ACS Nano
Phys. Rev. Lett.
CGO
C70
h-BN
h-BN
2015 Phys. Rev. Lett.
2015 Nano Lett
STEM EELS
2017 Nano Lett
4).-
EELS
EELS
(1).Jamie H. Warner, Yung-Chang Lin, Kuang

2.

©F

4.

He, Masanori Koshino, and Kazu Suenaga.
Atomic Level Spatial Variations of
Energy States along Graphene Edges.
Nano Lett. 14 (11) 6155 - 6159, Oct
2014. doi:10.1021/n15023095

Luiz. H.G. Tizei, Zheng Liu, Masanori
Koshino, Yoko lizumi, Toshiya Okazaki,
and Kazu Suenaga. Single Molecular
Spectroscopy: ldentification of
Individual Fullerene Molecules. Phys.
Rev. Lett. 113 185502, Oct 2014.
Doi: 10.1103/PhysRevLett.113.185502
Warner, J. H.; Lin, Y.-C.; He, K_;
Koshino, M.; Suenaga, K. Stability and
Spectroscopy of Single Nitrogen
Dopants in Graphene at Elevated
Temperatures. ACS Nano 8(11)
11806-11815 Dec 2014.
doi:10.1021/nn5054798

Cretu, O.; Lin, Y.-C.; Koshino, M.;
Tizei, L. H. G.; Liu, Z.; Suenaga, K.

).

(6).

-

.

@.____

®-

@ .

Structure and Local Chemical
Properties of Boron-Terminated
Tetravacancies in Hexagonal Boron
Nitride. Phys. Rev. Lett. 114 (7)
075502, Feb 2015.
doi:10.1103/PhysRevLett.114.075502
Lin, Y.-C.; Teng, P.-Y.; Yeh, C.-H.;
Koshino, M.; Chiu, P.-W.; Suenaga, K.,
Structural and Chemical Dynamics of
Pyridinic-Nitrogen Defects in
Graphene. Nano Letters, 15, 7408-7413.
2015.
doi:10.1021/acs.nanolett.5h02831

M. Koshino. Low-voltage STEM-EELS for
Single Atom- and Single Molecule-
Analysis and Its Interpretations.
Microscopy 65, S1 120, 2016. doi:
10.1093/jmicro/dfw089

Lin, Y.-C.; Morishita, S.; Koshino,
M.; Yeh, C.-H.; Teng, P.-Y.; Chiu,
P.-W.; Sawada, H.; Suenaga, K.,
Unexpected Huge Dimerization Ratio in
One-Dimensional Carbon Atomic Chains.
Nano Lett., 17 (1), 494-500, 2017.
doi:10.1021/acs-nanolett.6b04534

Masanori Koshino, Molecular and
atomic level analyses of nano carbon
materials by HRTEM & STEM-EELS.
Next-Generation Microscopic Science,
Japanese Society of Microscopy,
“ Toward Cross-disciplinary
Researches Between Life & Material
Sciences” , Awaji Yu, 2014/11/3.

, . STEM-EELS
71 ,
, , 2015 05
13
, Lin
Yung-Chang, ,

) , , Structure
and electronic properties of defects
in hexagonal boron nitride
characterized by HR-(S)TEM and EELS.
NIMS Conference, , 2015 07

15
S/TEM-EELS

2015 11 23 ,

. .



2015 11 27

(6) . Masanori Koshino. Application of Low-
voltage S/TEM with EELS and EDS for
Soft Materials Analysis. 11th Asia-
Pacific Microscopy Conference, Phuket,
Thailand 2016/5/25.

™. )

; 59
. 2016 11 19

http://staff.aist_go.jp/m-koshino

@
KOSHINO, Masanori



